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SCLEROTINIA EOT OF BEANS
By S. C. CHAMBERS, M.Sc., Plant Pathologist, and
M. HARDIE, Vegetable Instructor
NVESTIGATIONS over the past three years suggest trenching is the most important
Imeasures
practice for controlling Sclerotinia rot in market gardens. None of the remaining
under test gave satisfactory control of the disease, although some reduced
its incidence significantly.
Late crops of beans have been a feature
of Spearwood market gardens for many
years. Sowings are made early in March
for harvesting in the May-June period,
when prices normally assure a good return.
However, over the past decade, Sclerotinia rot has been steadily increasing in
market gardens and has been the cause
of heavy losses. If the present trend
continues, many growers may be forced
to abandon this planting and modify their
rotations accordingly.
CAUSE AND SYMPTOMS
The fungus Sclerotinia
sclerotiorum
(Lib.) de By is the causal organism of the
disease, which is most destructive in the
post flowering phase of these autumn
plantings.
Infection may occur at any point on the
leaves, stems and pods. A soft, watery
rot develops rapidly, and the affected
tissue becomes covered with a white
mycelial growth (Fig. 1). As the decay
continues black pebble-like sclerotia are
formed in this white growth.
When the fungus invades portion of a
stem, the vine beyond the point of entry

quickly wilts and dies (Fig. 2). This is
most serious when the basal portion of
the stem is attacked, because death of the
whole vine is an automatic consequence.
Where soil is heavily infested by Sclerotinia, any runners, leaves or pods partially
covered as a result of inter-row cultivation,
soon develop symptoms of the disease.
CARRY OVER AND SPREAD
The disease is carried over in the soil by
means of sclerotia which germinate during
cool, moist conditions and give rise to
small, funnel shaped apothecia (Fig. 3).
These are very prevalent in the early part
of May when weather conditions are
usually most favourable for their development. The apothecia, after emerging
from the soil, discharge masses of spores
which are carried about by wind and
spread the disease throughout the crop.
Alternate hosts also play an important
part in the perpetuation of this malady.
In W.A. it has been recorded on Brussels
sprouts, cabbage, cauliflower, celery,
lettuce, potato, red beet and tomato as
well as on certain weeds, ornamentals and
pasture plants.
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EXPERIMENTAL WORK ON CONTROL
ASPECTS
A series of experiments for evaluating
several control measures, has been conducted in the market garden of Mr. L.
Goodchild, Spearwood. This site proved
to be ideal as severe outbreaks of the
disease occurred in each of the three test
seasons.
Experiment 1: Cover Spraying.—In 1958,
portion of a Westralia bean crop was used
for determining the relative efficacy of
five fungicidal preparations as cover sprays
(Table 1). Their selection was based on
results obtained by Miss R. Henderson,
honours student at the University of
Western Australia.*
The experimental design was a simple
randomised block containing 6 replications
of 6 treatments and the component plots
measured 18 links in length by 3 rows in
width. Spraying was commenced on March
13, 1958, and continued at 10-14 day intervals until May 28, 1958.
The disease incidence in relation to
treatment was assessed periodically, being
based on the percentage of plants with
basal stem rot in the centre row of each
plot. An analysis of the assessment made
on May 28, is contained in Table 1.

The treated area consisted of 2 plots,
each 360 links in length by 3 rows in
width, and P.C.N.B. was applied at the
rate of 60 lb. of active ingredient per acre
on each occasion.

TABLE 1
Effect of various rover vpravx on inritlence of Sclrrofinix rut
Fungicide

Percentage
< "iicentratinn .>r Plants with
Ban Stem Hot

Bordeaux*
4 : 4 : 40
I'hvzon
11 lb./lOO gal.
Captan
2 lb./lOO gal.
Ferbam
2 lb./lOO gal.
Ziram
Ulb./lOOgai.
Control
Differences for sigi tificance

Data
transformed
(Arc sin>

39
48
ftl
B7
72
83

% disea«ed
38-3
421
51-4
56-9
58-2
52-6

P - 0 OS
P = 0 01

8-7
11-7

* Caused injury to plants.

Experiment 2: Dusting with P.C.N.B.—
Another part of the same crop was selected
for a pilot trial with the fungicide, Pentachloro-nitro-benzine (P.C.N.B.). This was
applied as a dust to the soil immediately
before sowing and also to the plants,
grown on this ground, at flowering time
in early May.
* T h i s work w a s c a r r i e d o u t u n d e r t h e supervision
of Mr. W. P . C a s s S m i t h , G o v e r n m e n t P l a n t
P a t h o l o g i s t , W.A. D e p a r t m e n t of A g r i c u l t u r e , w h e n
Miss H e n d e r s o n I n v e s t i g a t e d " S c l e r o t l n l o s e " In p a r t
fulfilment of t h e r e q u i r e m e n t s of a n Hono-irs
degree.

pig.

I.

- B e a n pod covered w i t h w h i t e mycelial
of S.
sclerotic/rum

growth

An assessment of disease incidence was
made on June 4, 1958, being based on the
percentage of plants with basal stem rot
in the centre row of each plot. The incidence of disease in the treated and control plots was calculated as 22 per cent,
and 48 per cent, respectively.
978
Journal of Agriculture Vol 1 No 11 1960

Experiment 3: Dusting, Spraying and
Weeding.—In view of the previous year's
results, portion of the 1959 Westralia bean
crop was used for evaluating the following
possible control measures:—
(1) Two dustings with P.C.N.B. at the
rate of 60 lb./acre; the first applied to the soil the day before
sowing and the second to the
growing crop in early May.
(2) Cover spraying with Phygon at the
rate of 1£ Ib./lOO gal. at intervals
of 10-11 days.
(3) Weeding and inter-row cultivation
at intervals of 10-11 days.

Spraying was commenced on March 10,
1959, and continued until May 25, 1959.
Weeding and inter row cultivation were
carried out over the same period.
An assessment of disease incidence in
relation to treatment was made on June
4, 1959 (Table 2). This was based on the
number of plants with diseased stem bases
in randomised samples of 40 plants from
each plot.
TABLE 2
Effect! of earitnu practices on incidence of S. tderotiorum
Percentage
of Plants with
Basal Stem Rot

Data
transformed
Arc sin

Weeding, PCNB, Phygon
Weeding, Phvgon
Weeding
Weeding, PCNB
PCNB, Phygon
PCNB
Phvgon
Control

14
16
20
23
28
29
36

% diseased
21-6
22-8
26-5
28-0
31-0
82-8
35-5
36-7

Differences For significance

P = 005
P = 001

8-6
11-7

Treatment

a

Experiment 4: Deep Trenching.—During
January, 1959, portion of the area which
had borne the diseased bean crop of the
previous autumn, was trenched to a depth
of 18 inches. The trenched area measured
352 links by 100 links.
On March 10, a Westralia bean crop was
sown on this ground and also on the remaining comparable untrenched ground.
Both areas were divided into plots measuring 21 links by 3 rows and, on June 4, the
disease was assessed in 32 plots selected
at random from each treatment (Table 3).
The method of assessment was the same as
described in Experiment 3.
TABLE 3
Effect of deep trenching on the incidence of S. tderotiontm
Type of Ground

Trenched
Untrenched
Difference for signint-ance

Percentage
' of Plants with
'Basal Stem Rot

Data
transformed
Arc sin

2
25

% diseased
5-35
29-37

P = 0-001

5-37

Fig. 2.—A vine attacked at ground level

Experiment 5: Deep Trenching and
Dusting.—Because of the previous two
The trial was of factorial design, con- seasons results, the 1960 trial was designed
taining four replications of 8 treatments to further test the following measures:—
combinations, and each individual plot
(1) Trenching of soil to a depth of
measured 21 links by 3 rows.
18 inches.
979
Journal of Agriculture Vol 1 No 11 1960

a*
s?

a?
^
^

Please mention the "Journal of Agriculture of W.A.,

when writing to advertisers

Journal of Agriculture Vol 1 No 11 1960

Why Fibrolite'
In the illustration opposite, the background scene of the spray shows
a typical portable line in use.
The symbolic drawing of a fixed pipe bringing water to this
portable line is the part of the project we would like
you to consider at this stage.
Often this main line has to carry water long distances
over any type of country.
For absolute economy of purchase, transport, laying and
maintenance. 'Fibrolite' asbestos cement pipes are without equal.
That is why reliable irrigation equipment distributors will
recommend 'Fibrolite' wherever a fixed line is called for.
They carry information on all aspects of 'Fibrolite' pipe installation;
details of loading and unloading, transporting, trenching, laying,
joining; everything that is required to satisfactorily
instal a 'Fibrolite' line.

Fibrolite Pipes
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JAMES HARDIE & COY. PTY. LTD.
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Breakfast Creek Road
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(2) Two dustings with P.C.N.B. at the
rate of 30 lb./acre. the first applied at the commencement of
flowering and the second applied
14 days later.
The practice of hand weeding was not
evaluated again, as the trenched ground
had remained almost completely weed
free during the 1959 season.
The trial was of factorial design, containing 32 replications of the four treatment combinations. In practice, the
design was obtained by first dividing the
experimental area into two narrow strips,
each measuring 352 links by 33 links. One
strip was trenched and later the whole
area was subdivided into plots, each
each measuring 22 links by 1 row.
Trenching was carried out during
February and the plots were sown to
Westralia beans on March 4. The first
application of P.C.N.B. was made on April
21, when the apothecia began to emerge
in great numbers. On May 21, the incidence of disease was assessed in relation
to treatment (Table 4). This was based
on the number of plants with diseased
stem bases in randomised samples of 15
plants from each plot.

(Experiment 4), emphasises the necessity
of trenching all of an infested area at the
one time.

Fig. 3.—Small funnel-shaped apothecia arising from
sclerotla of S.
sclerotiorum

Brooks (1940) reported that sclerotia,
buried deeper than 3 inches, did not form
apothecia. Consequently as rotary hoes
distribute sclerotia throughout the surface
soil trenching should be at least three
inches deeper than the depth worked by
these machines.
One of the main objections by growers
to the pre-war hand method of trenching
is its prohibitive cost. As its main purpose
is to prevent apothecial development by
TABUS 4
Effect of P.CJff.B. and deep trenching on the incidence of
deep burial of the sclerotia, any alternative
S. tderotitrum
means of achieving this, would be of equal
Percentage
value.
Data
Treatment
of Plants with Transformed
A modified method of trenching is being
Basal Stem Rot
Arc sin
employed by some gardeners who claim it
can be carried out for approximately £60% diseased
12-19
20-43
Trenching, dusting
per
acre. This method involves first open15-79
23-41
Trenching
19-62
26-43
Dusting
ing
a 17 in furrow. The top 12 inches of
30-65
33-02
Control
one wall is then ploughed in and covered
P = 005
Difference for significance
3-63
with 5 inches of soil from the bottom of
P - 0-01
4-80
the new furrow. The covering is dug by
hand and represents a depth of one spade.
DISCUSSION
It is not known how frequently land
The increase in the incidence of Sclero- should be trenched in metropolitan
tinia rot during recent years seems to gardens as the longevity of sclerotia has
have followed a general change in cultural not been determined under local condimethods, since World War II. Trenching tions. Overseas reports suggest viability
is no longer practised, and ploughing has of sclerotia is affected by environmental
been largely superseded by the use of factors. For example, Stoner and Moore
rotary hoe implements, which leave (1953) reported the complete destruction
diseased plant residues in the surface soil. of sclerotia after being buried for 20 days
The results of experiments 4 and 5 in a field flooded for rice culture. Howdemonstrate the value of trenching and ever, Hungerford and Pitts (1953) found
suggest the current prevalence may that sclerotia were still viable after being
be associated with its discontinuance. stored under dry laboratory conditions for
Furthermore, the greater measure of con- 7 years. Therefore, further field work is
trol obtained by trenching a wider strip contemplated in local market gardens
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